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LOCKING DEVICE

The field of invention

The present invention relates to a method and device for temporarily securing or locking

a chain or cable under tension during different operations. More specifically the present

invention relates to an improved locking device, or a so-called "shark jaw", for a chain or

a cable.

Technical background

During several operations at the aft deck of a supply vessel or more specifically an

anchor handling vessel, it is necessary to temporarily secure or lock a cable or chain

under tension to perform operations such as, without limitations, shackling, connecting

one chain with another, and substitution of parts of a cable or chain with another.

Cable locks or chain locks of different kinds are routinely used for this purpose.

US 6.446.568 relates to improvements to a locking device for locking and securing

cables or chains. The device comprises a "fork" structure comprising two substantially

parallel teeth defining an opening there between in which opening one link of a chain

may rest, so that the next link rests against the teeth of the fork. To give an effective

locking without damaging the locking device and/or the chain, the distance between the

teeth has to correspond to the dimension of the chain.

The main drawback with a locking device according to US 6.446.567 is that the opening

defined between the teeth of the fork is constant, corresponding to the largest chain that

may be used for that locking device. To adjust the device for a chain having smaller

dimensions, inserts has to be installed. The inserts have to be manually mounted and

secured by means of bolts, an operation which requires the presence of crew at the aft

deck of the vessel.

US 4.423.697 (corresponding to NO 146271) relates to a hydraulically operated locking

device for a cable or chain, comprising a jaw means having a pair of locking jaws that are

moved towards/from one another by rotation of the jaw means about horizontal and

parallel axis to close / open the locking device. The jaw means are rotated between the

closed and open position by extracting/withdrawing a piston rod from/into a jack



cylinder, allowing the locking device to be remotely operated. The locking means is,

however, designed for one dimension of chain / wire.

NO 180776 relates to an alternative locking device for a wire or chain onboard a vessel,

the locking device comprising two claw means that maybe rotated about vertical axis of

rotation between an open and a locked position. The locking means are also integrated

with two guide rods. To avoid damaging the wire or chain when the locking means is in

its locked positions, notches are provided in the claws to give an aperture between the

claw means adapted to allow one dimension of wire or chain to be locked without being

damaged.

During an offshore lifting operation, such as an anchor handling operation, the

information about the dimension of chains and/or wires connected to equipment to be

handled, is not always accurate. To handle such situations, the locking means have to be

adjustable. Accordingly, the devices according to US .423.697 and NO 180776, are not

an option for vessels for operations such as anchor handling.

US 6.446.568 is illustrative for the predominant locking devices for anchor handling

vessels. As mentioned above, to adjust the locking device according to US 6.446.568, an

insert, optionally substituting an existing insert, has to be installed on the locking device.

The substitution and mounting of the inserts is manual work requiring crew at the aft

deck. Of security reasons, it is however, a goal to avoid crew at the aft deck during

anchor handling operation. In heavy weather, it may even be impossible to send

personnel to the aft deck to exchange the inserts, a situation that may result in an

expensive stop in a planned or otherwise necessary operation.

One object of the present invention is therefore to provide locking means for a chain

and/or a cable, that makes it possible to reduce or even avoid the necessity of having

personnel at the aft deck of a vessel during lifting operations, such as anchor handling

operations.

Another object is to provide a locking means that reduces or avoids stops in planned or

otherwise necessary operations, by providing a locking device that may be remotely

controlled.



Summary of the invention

The above mentioned and other objects have been met by means of a locking device for

temporary locking and securing of a chain, cable or wire, comprising a fork shaped main

body comprising two teeth where clamps extending from the teeth towards each other,

the clamps having substantially vertically arranged edges facing each other and defining a

substantially vertical gap between the edges, where the distance between the clamps

being adapted to the diameter of a chain link or cable or a wire so that it may pass into the

gap, but where a next chain link of a chain or a clamp on a cable or wire, is stopped

against the clamps to lock or secure the chain, cable or wire, wherein the locking inserts

are substantially linear and horizontally displaceable for adjustment of the gap between

the clamps according to the diameter of the cable, wire or chain link.

According to one embodiment, the clamps are arranged in a track in the main body of the

locking device. By arranging the clamps in the main body of the locking device, the main

body and the teeth of the main body may give the required support and strength to the

device.

The track may be defined by a recess in the main body, a cover covering the recess, and a

support member.

The locking device does according to one embodiment, include a substantially vertically

displaceable clamp frame that is arranged in the groove and covered by the cover, the

clamp frame comprising one or more slanting surface(s) that is/are arranged to interact

on correspondingly slanting surface(s) on the clamps to displace the clamps substantially

horizontally when the clamp frame is moved vertically.

According to one embodiment, guide pins fastened to the clamp frame, are arranged in

corresponding slanting guide tracks arranged in the clamps.

According to another embodiment, guide pins fastened to the clamp, are arranged in

corresponding slanting guide tracks arranged in the clamps frame.

According to yet another embodiment, the clamp frame comprises two clamp frame parts,



each supporting one clamp. Tests done by the applicant has shown that operation of the

device is improved and the reliability improved if the clamp frame is divided in two,

preferably independent, clamp frame parts each supporting one clamp.

The clamp frame parts may be operated by separate actuators. When the clamp frame

parts are operated by separate actuators, the control and fail safe properties of the device

is further improved.

The top part of the teeth are preferably slanting towards the gap to guide a chain, wire or

cable towards the gap.

Short description of the figures

The present invention will now be further explained by use of the enclosed figures, where

Fig. 1 is a bird's eye view of a shark jaw and to pins,

Fig. 2 is a view of a shark jaw seen from the aft deck of a vessel towards aft of the vessel,

Fig. 3 is view of a shark jaw seen from abaft,

Fig. 4 is a cross section along A-A of figure 2,

Fig. 5 is a view corresponding to fig. 2, where a cover is removed,

Fig. 6 is a view corresponding to fig. 2, where a cover and clamp frame are removed,

Fig. 7 are sections corresponding to figure 2 of a first alternative embodiment,

Fig. 8 are sections corresponding to figure 2 of a second alternative embodiment,

Fig. 9 is a bird's eye view of an alternative embodiment of the shark jaw and tow pins,

and

Fig. 10 is a perspective view of an alternative embodiment having tow pins integrated

with the shark jaw.

Detailed description of the invention

Figure 1 is a bird eye's view of a first embodiment of the present locking device, or

"shark jaw" 1, arranged at an aft deck 2 of a vessel together with a pair of tow line guide

pins 3 provided with cross members 4.

The orientation of the shark jaw and tow pins is indicated by an arrow B pointing in the

length direction towards the bow of the vessel. A chain 8 is arranged in the shark jaw and



between the tow pins 3 to illustrate the position of the chain 8 in active use of the shark

jaw and tow pins. The tow line guide pins 3 and cross members 4 are of a well known

type that may be lowered into the deck of the vessel, and where the tow pins 3 or a top

part thereof, may be rotated to move the cross members from a first position as illustrated

in the figure, to an open position where the cross members are running substantially

parallel to the chain 8 to allow the chain to be lifted out over the tow pins. Even thought

the tow pins and shark jaw are illustrated in their active position in figure 1, the tow pins

and shark jaw may be used independently of each other.

The shark jaw comprises a fork shaped main body 5 having two teeth 6 defining an

opening 10 between them. The distance between the two teeth 6, or the opening 10, is

wider than the diameter of the maximum chain diameter (diameter of each chain link) to

be used with the shark jaw. Adjustable clamps 7 are arranged on the teeth 6 as described

in detail below, to allow for adjusting the distance between the claims according to the

dimension of the chain 8.

Figure 2 illustrates a shark jaw 1 in its active, or upper, position seen from the deck

towards the stern of the vessel. A cover 11 covers a recess at the front part of the main

body 5 and parts of the teeth 6 of the shark jaw . The cover 11 is fastened to the main

body by means of bolts 12, 13, 14.

Figure 3 illustrates the shark jaw seen from abaft.

Figure 4 is a illustrates the section A-A of figure 2, and shows the adjustable clams 7

arranged in a recess in the main body 5 and teeth 6 supported by the cover 11 and resting

on a support member 15 at the lower end of the adjustable clamp. The recess, cover and

base member define a track for the movement of the clamps 7, to make a track in which

the clamps are displaceable arranged. The adjustable inserts 7 are allowed to be

displaced horizontally substantially perpendicular to the length axis of the vessel to adjust

the gap between the inserts 7.

A clamp frame 16 is also arranged in the recess in the main body, covered by the cover

11. The clamp frame is adapted to be moved substantially vertically by means of not

shown actuators, in the recess in the main body 5 and teeth 6.



The clamp frame 16 is operateably connected to the adjustable clamps in that slanting

surfaces 20 of the clamp frame rests against correspondingly slanting surfaces 20' of the

adjustable clamps. In the devices illustrated in figures 5 and 7, and upwards movement of

the clamp frame 16 will cause the adjustable clamps 7 to be moved against each other to

reduce the distance between the clamps 7. When the clamp frame is lowered, the

adjustable clamps 7 are moved away from each other by means of guide pins 18, 18'

connected to the clamp frame 16 and are inserted into guide tracks 19, 19' in the

adjustable clamps, resulting in the adjustable clamps being removed from each other, due

to the guide tracks being inclined relative to a horizontal line. Preferably, the guide track

are inclined at the same angle as the slanting surface 20.

The embodiment according to figure 5 has two slanting surfaces 20, 20' for each of the

two adjustable clamps, whereas only one slanting surface for each of the adjustable

clamps are present in the embodiment of figure 7.

Guide rods 22 that are arranged in vertical guide tracks 21, may also be provided to guide

the clamp frame. Additionally, cutouts 17, 17' is preferably provided for the bolts 13, 13'.

In an offshore operation were the shark jaw is to be used for locking a wire, cable or

chain, the adjustable clamps are remotely adjusted according to the diameter of the wire,

cable or chain to allow them to be inserted between the adjustable clamps without being

squeezed between the clamps. When used for a wire or a cable, a wire clam or wire lock

arranged on the wire or cable will be stopped by the adjustable clams and thus be locked

to the shark jaw. When using the shark jaw or a chain, the next chain link will be caused

to rest against the adjustable clams if the shark jaw is correctly adjusted, to lock the chain

to the shark jaw.

The teeth 6 are preferably inclined towards the opening 10 to provide a self centring

effect to lead a chain, cable or wire that is placed between the teeth towards the opening

10 and into engagement with the inserts.

At the high tension side of the shark jaw, normally towards the aft end of the vessel, a

support part 9 of the main body is provided aft of the opening 10 as a support for the first

chain link aft of the opening 10.



The present shark jaw is remotely adjustable so that the shark jaw may be used for

several dimensions of chain, cable or wire. Preferably, the distance between the inserts

corresponds to the diameter of the chain, so that a vertically arranged chain link fits in

between the inserts. A chain that is too large will not fit into the locking opening,

resulting in no or inadequate locking. If the distance between the inserts is too wide, the

result may again be poor or inadequate locking and even damages on the chain.

Both the shark jaw 1 and the tow line guide pins 3 are preferably vertically displaceable

so that they may be moved from stowed position where the top of the shark jaw and/or

the tow pins are at the level with or below the deck 2, and to an active position where the

active parts of the shark jaw and tow pins are above deck. Not shown cover(s) that may

be handled manually or automatically, may be present to cover the shark jaw and / or the

tow pins when they are in the lower or sowed position. The shark jaw and tow pins are

arranged in recesses in the deck supported by not illustrated structures below deck and

connected to actuators and controls for the operation of the shark jaw and tow pins as

described below. It is preferred that the shark jaw and the guide pins may be lowered into

and ejected from the deck 2 independently of each other. The guide pins in this

embodiment are conventional guide pins, e.g. as known from US 4.503.649, which is

included in the present description as reference. Locking members 4 arranged at top of

the guide pins may be rotated about the vertical axis of the guide pins from an open

position where the locking members are parallel to each other and are substantially

parallel with the length axis of the vessel, and a locked position where the locking

members faces each other and prevents a chain, a line of wire positioned between the

guide pins to be drawn up above the guide pins.

The main body 5 of the shark jaw is according to one embodiment, connected to a

substantially tubular base member 23 that is vertically displaceable between a position

where the shark jaw is below deck, and a position where the top of the base member is

substantially flush with the deck. The base member is arranged in a supporting structure

to give the shark jaw the necessary support and strength.

Figure 7 is a view A-A also including the base member 23, of an alternative embodiment,

where the clamp frame 16 is split into two parts 16', 16", one part 16', 16" supporting



one of the clamps 7. Each part is here controlled by an individual actuator 25. The

actuators, both in this embodiment and the other embodiments of the invention, may be

hydraulic actuators or electrical actuators as illustrated in figure 7. The electrical

actuators 25 illustrated in figure 7 is connected to a treaded bar 26 having a treaded

connection to either the actuator 25 or a treaded member of the clamp frame part 16', 16"

so that a rotation in the actuators is converted into a vertical movement of the clamp

frame part 16', 16".

Figure 8 illustrates an alternative embodiment in views corresponding to the view of

figure 2, where only one slanting surface is present per clamp. The figure to the left

illustrates the shark jaw having wide gap 10, whereas the view to the right illustrates a

more narrow gap 10. The figure clearly illustrates that the upper position of the clamp

frame corresponds to a narrow gap 10 and the lower position to a wide gap.

Figure 9 is a bird's eye view of a shark jaw 5 according to the present invention

combined with tow pins. The locking members 4 of the tow pins 3, are closed. The tow

pins may be lowered into the deck into recesses 24 when not in use.

Figure 10 is a perspective view of an embodiment of the present shark jaw where the tow

pins 3 and shark jaw is combined into an integrated unit.



Patent claims

1.

A locking device for temporary locking and securing of a chain, cable or wire, comprising a

fork shaped main body (5) comprising two teeth (6) where clamps (7) extending from the

teeth (6) towards each other, the clamps having substantially vertically arranged edges (7')

facing each other and defining a substantially vertical gap (10) between the edges (7'), where

the distance between the clamps being adapted to the diameter of a chain link or cable or a

wire so that it may pass into the gap, but where a next chain link of a chain or a clamp on a

cable or wire, is stopped against the clamps to lock or secure the chain, cable or wire, wherein

the locking inserts are substantially linear and horizontally displaceable for adjustment of the

gap (10) between the clamps (7) according to the diameter of the cable, wire or chain link.

2.

The locking device according to claim 1, wherein the clamps (7) are arranged in a track in the

main body (5) of the locking device.

3.

The locking device according to claim 2, wherein the track is defined by a recess in the main

body (5), a cover (11) covering the recess, and a support member (15).

4.

The locking device according any of the preceding claims, wherein a substantially vertically

displaceable clamp frame (16) is arranged in the groove and covered by the cover ( 11), the

clamp frame (16) comprising one or more slanting surface(s) (20) that is/are arranged to

interact on correspondingly slanting surface(s) (20') on the clamps (7) to displace the clamps

(7) substantially horizontally when the clamp frame (16) is moved vertically.

5.

The locking device according to claim 4, wherein guide pins (18, 18') fastened to the clamp

frame (16) are arranged in corresponding slanting guide tracks (19, 19') arranged in the

clamps (7).

6.



The locking device according to claim 4, wherein guide pins (18, 18') fastened to the clamp

(7) are arranged in corresponding slanting guide tracks (19, 19') arranged in the clamps frame

(16).

7.

The locking device according to any of the preceding claims, wherein the clamp frame (16)

comprises two clamp frame parts (16', 16"), each supporting one clamp (7).

8.

The locking device according to claim 7, wherein the clamp frame parts (16', 16") are

operated by separate actuators (25).

9.

The locking device according to any of the preceding claims, wherein the top part of the teeth

(6) are slanting towards the gap (10) to guide a chain, wire or cable towards the gap (10).
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